Abstract: Sedentary behaviour is negatively associated with several health outcomes and is particularly problematic among older adults. Knowledge translation tools and public health promotion strategies are needed; however, little evidence is available to inform framing of such tools or development of intervention programs. The aim of the present study was to use data on the perceptions of sedentary time and the programs or supports older adults identify as important for reducing their sedentary time, to inform knowledge translation strategies targeting this population. Focus groups were conducted with four groups of older adults (n = 26) at local seniors' centres (Ontario, Canada). Participants were 74 ± 8.5 years old and were engaging in both sedentary and physical activities in a social environment.
Introduction
Sedentary time is associated with a variety of biopsychosocial outcomes in middle-aged (45-64 years) and older adults (65 years and older) [1] . Indeed, a growing body of evidence indicates that sedentary time is negatively associated with all-cause mortality [2] , cardiometabolic disease [3] , and functional ability [4] in older adults. It appears that prolonged sedentary time is particularly harmful, and that breaking up sedentary time is associated with better health outcomes [5] . Unfortunately, evidence suggests that 93.6% of older adults are sedentary for 8 or more hours per day [6] ; this is consistent across many countries [7] .
An ecological model proposed by Owen et al. [8] identified four domains in which adults are sedentary; these domains are household, leisure time, transportation, and occupation. Each of these domains is influenced by individual, social, organization/community, environmental, and policy levels.
This model highlights the importance of understanding the physical and social contexts in which sedentary time is accumulated. A variety of different factors promote or discourage sedentary behaviour in each of these domains. By understanding these factors, strategies to reduce sedentary time in each of the four domains can be developed. Some domains may be particularly relevant to the study of sedentary behaviour in older adults. For example, occupation is likely to be a small or non-existent portion of the day among retired older adults, while leisure and household activities likely make up the bulk of the day. Understanding the patterns of sedentary time, and the domains in which sedentary time is accumulated, is important to inform public health messages for this population.
Evidence-based guidelines are readily available for physical activity promotion; however, physical activity levels remain suboptimal in older adults [9] . An important step when creating guidelines and public health messages around sedentary time is to understand the views of older adults. A recently published study using focus groups with older adults [10] showed that despite being sedentary, older adults do not identify with the term sedentary, and view it negatively. Thus, something as simple as referring to sedentary behaviour guidelines as sitting guidelines may significantly alter their uptake. As such, the aim of the present study was to use data on the perceptions of sedentary time and on the programs or supports older adults identify as important for reducing sedentary time, to inform knowledge translation strategies targeting this population.
Methods

Study Design and Method
This qualitative study is framed using phenomenology; a method that is used to understand participant experiences [11] . Four focus groups were conducted at separate locations on separate dates at the same time of year (December). The methodology for this study has been described in detail elsewhere [10] . All methods and communications were approved by the Research Ethics Board at the University of Ontario Institute of Technology.
The original purpose of the focus groups was simply to understand the perceptions of older adults regarding sedentary behaviour; these data have been published [10] . In addition, the investigators wanted to learn more to better understand how to reduce sedentary time among older adults. The probes What type of support do you think would help increase weekly physical activity levels? Participants were provided with a description of sedentary behaviour that related to the accepted definition of activities completed in a seated or reclined position requiring low energy use [8, 12] .
Participants
Community-dwelling older adults from four sites of a senior citizen's centre in a mid-sized city in southern Ontario, Canada, agreed to participate. Eligibility was limited to adults over the age of 55 years. There were no additional exclusion criteria. Staff at the seniors' centre identified groups engaging in sedentary activities and arranged for the research team to conduct focus groups with these individuals. The sample was 77% female aged 74 (± 8.5) years (n = 26). Participants self-reported engaging in 5.6 (± 1.0) hours of sedentary time per day based on the Physical Activity and Sedentary Behaviour Questionnaire [13] Approximately 60% of the sample was widowed and 47% had a high school education or less [10] . Participation in the study was voluntary and all participants provided written informed consent.
Research Team
The principal researcher and senior author of this paper has a PhD in Kinesiology and Health Sciences with a research specialty in the area of active ageing. She has also published on the subject of sedentary time in older adults. One of the co-authors acted as the moderator of the focus groups. She is a PhD student, an Occupational Therapist and a researcher in the area of mental health using qualitative methods. The other co-author on this paper is a researcher with expertise in successful aging and physical activity.
The assistant moderator for the focus groups was an undergraduate student conducting a research project under the supervision of the principle researcher; however she was not involved in this current paper. Neither of the moderators had previous experience with research in this content area.
After completion of each focus group, the research team debriefed on their personal experience of the focus group as well as any strategies that may inform subsequent sessions.
Data Analysis
Focus group transcripts were reviewed by each member of the research team. A consensus approach was taken in the directed content analysis of the data. Directed content analysis was guided by processes described by Hsieh and Shannon [14] . Initial coding categories were sedentary behaviour domains articulated in the Ecological Model by Owen and colleagues [8] . Analysis was completed by each of the authors. Codes were independently extracted by all members of the team in relation to identifying factors that either promote or discourage sedentary behaviour. This was done within the four domains of the ecological framework. Subsequently, the research team identified themes within each domain and across the factors that promote or discourage sedentary behaviour.
All themes and subthemes were organized into one of the four domains of sedentary behaviour:
household, leisure time, transport and occupation [8] . Each of the three researchers defined the domains as per their previous research in related areas. These definitions were then discussed and a consensus was reached. While definitions for each of these domains exist, none to our knowledge are specific to older adults in a sedentary behaviour context. The household domain was defined as activities required to maintain one's home, such as indoor chores and yard work. The leisure time domain was defined as any activity that was done for personal enjoyment, i.e. in non-work time unrelated to household activities. The transport domain was defined as activities associated with public transportation, active transportation and driving. Finally, the occupation domain was defined as activities that were related to paid and unpaid work such as volunteering.
Results
Two main themes that fell into each of the four domains of the ecological model of sedentary behaviour emerged from the data [8] . These themes identified factors that either discouraged or promoted sedentary behaviour. Within each of these themes, subthemes emerged that further articulated the nature of these factors as being either intrinsic in nature or extrinsic in nature. There is also poor awareness of programs, including fitness classes that are available through the local senior's center. Participants describe the insufficient advertisements aimed at older adults living in the community: "You can advertise, but you don't see it, you don't hear. You need to hear it". They also mentioned that certain places would be better for advertising. Related to the role of culture is the culture within the senior's centres that either makes new participants feel accepted or not:
"For me one of the…the big things was after spending a few years basically isolated, was the fear of coming, of not fitting in, of… you know, not belonging, um… It was very scary for me to come here…"
Transportation Domain
Under the transportation domain, no intrinsic promoters were identified. Extrinsic promoters were accessibility, transportation and weather. With aging, participants identified decreased independence, particularly when accessing the community and this is related to laws and regulations of driving:
"Well I think that getting here sometimes people as they age, sometimes they, they can't drive anymore, their license at, you know, they have to take their, driver's license at eighty every two years."
Due to these restrictions, there may be an increased reliance on public transit in order to participate in physical activities. This can be further influenced by the accessibility of public transit within the community.
"Well if you, if you have to take the bus, you get settled away. Because there is no bus routes."
Compounded by issues of bad weather, older adults might find it even more challenging to engage in activities:
"When you got a bad weather day, you know, all of a sudden the attendance is down because if they have to wait for a bus. You know, an older person waiting for a bus is just not good. You don't wanna slip and fall and hurt yourself. It's that easy to get up again, you know. So I think getting here would be you know, transportation for, for older people is more difficult…"
These factors lie beyond the individual and influence decisions made about activity participation. If older adults are unable to access community based activities due to lack of transportation or inclement weather, they are forced to remain at home, and more likely to choose sedentary activities.
Discussion
The purpose of this study was to discuss the issue of sedentary time with older adults and gain insight into ways through which sedentary behaviour reduction strategies can be disseminated. The data used in this study are based on focus group interviews with community dwelling older adults at a number of seniors' centers located in a mid-sized Canadian city. Although the focus groups included discussions covering a variety of topics regarding thoughts and perceptions of sedentary behaviour [10] , the current analysis also focused on the responses associated with the questions pertaining to programs and support needed to reduce sedentary time. The focus groups provided a rich dataset that helped us identify a range of intrinsic and extrinsic factors that either discouraged or promoted engagement in sedentary activities in each of the four domains of the ecological model. This is one of the first studies, to our knowledge, that examined factors that impact the choices of older adults to either participate in, or to avoid sedentary behaviours within the context of various sedentary domains.
There has been a call throughout the literature to continue to inform the development of public health messaging to reduce sedentary behaviours among older adults [15, 16, 17, 18, 19] . Despite these calls-to-action, little research has been done with older adults in an effort to obtain their perspectives for informing the knowledge translation process. Our data indicate that messaging may need to be developed for each domain and may need to consider intrinsic and extrinsic factors. On the basis of factors that promote and discourage sedentary behaviour as identified in this study, we have also highlighted implications for knowledge users and researchers to consider.
Intrinsic Factors Discouraging Sedentary Behaviour
Intrinsic factors discouraging sedentary behaviours are considered to be internal, or within the individual; these were identified in each of the four sedentary behaviour domains. For example, enjoyment was a factor that impacted decisions on engaging in sedentary activities in the areas of leisure, housework and occupation. Participants discussed the pleasure of engaging in activities such as fitness classes, gardening or volunteering at their community center or church. This is not surprising as previous studies have shown that enjoyment has a strong influence on attendance in both structured exercise classes as well as general activity groups [20] . Enjoyment also influences adherence to activities [21, 22] and has been noted to increase with higher levels of activity [23] .
Another common intrinsic factor discouraging sedentary behaviour was motivation; this appeared in the leisure, transportation and occupation domains. It influenced other factors such as companionship, mental stimulation and physical health. Engaging in physical activities was associated with developing and maintaining friendships. This result is consistent with research looking at motivators regarding physical activity in older adult populations [24, 25] . Costello and colleagues (2011), conducted a qualitative study with older adults living in the community and determined that physically inactive individuals considered themselves physically active because their perceptions of physical activity were grounded in a social context [24] . Further, the level of engagement in physical activities may be predicted by social support [24] . This highlights the significant role that social relationships play, and their potential role as a cost-effective approach to increasing adoption and maintenance of physical activity [26] . While this social context promotes physical activity, it may also promote sedentary activities because they too have a strong social component.
Mental stimulation was identified as an intrinsic factor discouraging sedentary behaviour in the leisure domain, that is, older adults participated in physical activity to maintain cognitive function.
The relationship between cognitive benefits and physical activity has been well-documented in the literature [27] [28] [29] [30] . A longitudinal study of older adults found that physical activity was a means for developing friendships and that engaging in more cognitive activities, such as games and crossword puzzles, contributed to slowing cognitive decline in this population [30] . Kerr and colleagues reported a dose response relationship between the intensity of physical activity and cognitive functioning in older adults [29] , such that participating in higher intensity activities resulted in better cognitive performance. Thus, while physical activity provides mental stimulation to older adults, care needs to be taken in promoting sedentary cognitive exercises, as older adults are clearly motivated to maintain cognitive function.
These findings point to the need to create sedentary time reduction strategies that are socially engaging to ensure enjoyment and thus maintenance of activities, and provide a cognitive stimulus to motivate older adults to adopt and maintain such activities. Current findings are supported by results reported in a study by Chang and colleagues, who found that empowerment interventions including knowledge acquisition, active participation, social support and exercise skills training were more effective than standard education in both decreasing sedentary behaviour and increasing physical activity [31] . Both studies highlight the importance of addressing multiple factors that discourage sedentary time and encourage physical activity.
Extrinsic Factors Discouraging Sedentary Behaviours
Extrinsic factors discouraging sedentary behaviours are elements that are beyond the control of the individual participating in the activity. This study found leisure and transportation domains were most impacted by extrinsic discouraging factors. For example, access to information on existing programs, as well as encouragement by physicians and peers to engage in such programs, directly impacted sedentary time.
Use of public transit also prevented accumulation of sedentary time, as it forced some activity by walking to bus stops and to seniors' centres. A recently published paper clearly demonstrated that the urban environment, specifically transportation, can significantly impact physical activity, and in turn reduce sedentary time [32] . These extrinsic discouraging factors have implications for neighbourhood development and the built environment. For example, building seniors centres and retirement homes on main bus routes may promote active transportation or use of public transportation, thereby reducing sedentary time.
Intrinsic Factors Promoting Sedentary Behavior
Intrinsic promoters of sedentary behaviour included factors such as physical health, aging attitudes, financial costs, lack of motivation, enjoyment, lack of companionship, and awareness of programs. In this study, the factors appeared to only impact the leisure domain and seemed to inform the decision making process ultimately resulting in engaging in sedentary behaviours. Similar findings were reported in a study that identified cost, weather and personal factors as barriers to physical activity [21] . These factors speak to the social and economic determinants of sedentary behaviours. Participants believed that aging attitudes might be an important factor as well. These attitudes are a deterrent to participation [33] , and it has been suggested in the literature that those who have lower expectations for their aging self will also engage in lower levels of activity [34] . Older adults may also identify with positive role models, making peer-mentorship a potential option for sedentary time reduction [35] .
It is clear that messaging around sedentary time reduction, access to programs, and psychosocial factors will be critical in impacting sedentary behaviours of older adults.
Extrinsic Factors Promoting Sedentary Behaviour
Extrinsic promoters of sedentary behaviours were factors impacting the leisure and transportation domains. Limited availability of physical activity programs was identified as a significant reason that many older adults did not join certain classes. This is in line with research on barriers to physical activity [21, 24, 36] . Many participants indicated that there was a lack of information from the greater community about available activities. Participants cited the importance of family doctors, funeral directors and the media in providing this information and promoting a physically active lifestyle [36] .
Community based partnerships may provide additional opportunities for older adults to get involved.
The Experience Corps program in Baltimore [37] [38] [39] placed volunteers in elementary schools for 15
hours per week to help students improve academic benchmarks. In comparison to a control group that was not volunteering, at the end of the 4-8 month period there were positive changes in physical activity levels, walking speed, and cognition. This is also in line with findings from the occupation domain around enjoyment and motivation for volunteering (intrinsic discouraging factors).
The role of culture and the feeling of acceptance were also identified as reasons that people chose to engage in more traditionally defined sedentary activities. These factors, external to individuals, tend to move older adults into less active, solitary activities. Thus, great consideration must be given to these extrinsic promoters as they may be simple to remove and may have a significant impact on older adults who are not currently socially engaged.
Physical Health in Discouraging and Promoting Sedentary Behaviour
Physical health was found to both discourage and promote sedentary time. As a discouraging factor, physical health served as motivation to engage in physical activities. For example, older adults with physical limitations were still participating in physical activity, such as walking, wherever possible.
As a promoter, physical health, specifically musculoskeletal issues pertaining to knees and low back, promoted engagement in sedentary activities, as physical activity was more challenging. This is in line with previous research that indicates that older adults with arthritis are more likely to be less active than those without arthritis [40, 41] despite there being significant benefit to engaging in regular physical activity [42] . Thus it is clear that sedentary reduction strategies must consider the range of physical abilities of older adults, and either cater to different functional levels, or be all encompassing in nature.
The results of this study can be used to inform further development of models such as the Ecological Model of Sedentary Behavior for older adults [8] . This model covers most factors relevant to most age groups, however, evidence from the current study, and future research, can be used to build upon this model. A finding from the current study that was particularly relevant to development of the model was in the occupation domain. Given that in 2011, seniors accounted for 14.8% of the population in Canada and is expected to rise [43] , there is a need for a version of the Ecological Model that more accurately reflects this demographic. In addition, there are certain activities such as gardening that can be considered in both the leisure and housework domains, requiring further exploration in defining these areas.
There are some limitations to this study worth noting. The generalizability of this study is limited in that the participants are socially engaged older adults who were interviewed at local seniors' centers, of which they are members. Therefore, these results may not reflect the experiences of older adults if interviews were conducted in their homes or health care facility. Future research in this area should consider participation of individuals who are more isolated. Related to this, since our focus groups were conducted in seniors' centres, and since the original intent of the focus groups was not related to the Ecological Model for sedentary time in adults, data on the household domain are sparse. Future research is needed so that each domain can be specifically addressed. Another limitation of this study lies in the lack of sociocultural diversity in the participant population. The majority of participants were white women, calling for future research with a larger more sociocultural varied population to allow for comparisons between men and women and different sociocultural backgrounds. Finally, the interaction between sedentary time and physical activity was apparent through this analysis. Older adults assumed that reducing sedentary time meant increasing physical activity. This interaction should be further explored in future research to better understand how we can integrate messages pertaining to sedentary time and physical activity as they relate to health in older adults.
In conclusion, data from focus groups on older adults indicates that sedentary time reduction strategies and sedentary behaviour interventions could focus on the various domains outlined in the Ecological Model for sedentary time in adults. While our data were rich in some domains, future research is needed to better understand what messages are needed in the household domain. This study has identified a range of intrinsic and extrinsic factors that promote and discourage sedentary behaviour in older adults. Although some of these factors can be understood in the context of the Ecological Model for sedentary time in adults, as described by Owen (2011) , there were some differences that can affect dissemination strategies. As a result, programs will have to consider intrinsic and extrinsic factors that promote and prevent sedentary behaviours. Programs will have to contain a social component, a mentally stimulating component, and will have to cater to older adults with different levels of physical functioning. Evidence-informed knowledge translation tools using quantitative and qualitative data need to be implemented and evaluated in future research.
